Introduction
Cancer is unquestionably a public health problem worldwide 1 . According to the International Agency for Research on Cancer (IARC) 2 , the number of new cancer cases in the world will increase by 57% in 20 years. The Brazilian National Cancer Institute (INCA) 3 estimates there will be around 600 thousand new cases of cancer in 2016/17, highlighting breast cancer (BC), the third most prevalent in the Brazilian population, with an expected 57,960 new cases 3 . In the South of the country, the forecast is for an average of 74.30 cases per 100,000 women 3 and in Santa Catarina state, 2,030 occurrences of BC are expected 3 . In the state capital, Florianópolis, INCA 3 estimates there will be 180 new cases of the disease.
Considered mutilating in that it causes functional loss as well as psychic, emotional, social and self-image changes 4, 5 , BC and its treatment can have a considerable impact on quality of life (QOL) and functional capacity 6 , compromising and decreasing 
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The objective was to investigate the relation between quality of life and physical activity level in women with breast cancer undergoing treatment at the Oncologic Research Center (CEPON). A total of 158 women (56±9 years) answered a structured questionnaire, at a standardized interview, about sociodemographic and clinical information; economic situation (IBGE -Instituto Brasileiro de Geografia e Estatística); physical activity (IPAQ -International Physical Activity Questionnaire); and quality of life (QLQ-C30 -Quality of Life Questionnaire; QLQ-BR23). Most of the women was not sufficiently active (71.5%) and reported better global quality of life, with a score of 73±25. There was a significant difference on the functional scale for the items physical function (p=0.007) and role performance (p=0.048), with better quality of life values for active women, as well as on the symptom scale for the items loss of appetite (p=0.005) and pain (p=0.040).
There was a positive association between total physical activity and quality of life in physical function (r=0.23; p=0.01) and role performance (r=0.023; p=0.01) and a negative association in the symptom scale (r=-0.24; p=0.01) and item loss of appetite (r=-0.25; p=0.01). We conclude that women with breast cancer were not sufficiently active and showed good global quality of life scores, being that the actives presented better physical function, role performance and less loss of appetite and pain.
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Motor activity. Breast neoplasms. Quality of life. 7 . In this respect, investigations in Brazil on improving physical capacities, essential to cope with cancer from diagnosis to recovery 7 , suggested that following a healthy lifestyle is a protective factor against new cancer cases in the country 8 . In addition to being a protective factor, physical activity (PA) may be related to increased life expectancy after BC diagnosis 9 . Accordingly, this study aimed to investigate the relationship between QOL and PA level in women with BC in the treatment phase.
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Methods
This study, part of a wider investigation entitled "Prostate cancer and breast cancer: physical activity related to quality of life", was approved by the Human Re- The study used a cross-sectional design and non-probability sampling of 158 women with average age of 56.2±9.4 years, diagnosed with BC and submitted to treatment at CEPON between 2014 and 2015. This institution is a reference facility for the treatment of cancer patients in Santa Catarina, as well as a World Health Organization (WHO) reference center for palliative care in Brazil.
The following inclusion criteria were established: being a woman, aged between 40 and 80 years, diagnosed with BC and being in different treatment phases (chemotherapy, radiotherapy, hormone therapy and physiotherapy) at CEPON. Excluded were women classified as illiterate, those undergoing treatment at facilities other than CEPON and those with other types of cancer or metastases of the disease.
Patients were invited to participate in the study after giving their informed consent. Data were collected at an interview via application of a questionnaire at CEPON at a time and day previously scheduled by the researcher in charge, either in the waiting rooms or during chemotherapy treatment. The questionnaire, which was divided into four parts and composed of previously validated instruments, lasted approximately 20 minutes.
Sociodemographic and clinical information: patient characterization in terms of age (40 to 60 years; 61 to 80 years), marital status (single; romantic partner), schooling (elementary; secondary; university) profession before and after diagnosis (up two jobs; retired/disability/unemployed; at home), presence of other diseases (other diseases; no other diseases), number of diseases other than cancer (none; one disease; two or more diseases), recurrence (yes; no), surgical methods (total removal; partial/conservative removal; none) and treatment (chemotherapy; radiotherapy; hormone therapy; physiotherapy), physical consequence -lymphedema (yes; no), self-reported, and weight (kilograms) and height (meters) (self-reported) to calculate body mass index -BMI (weight/height²). BMI (nutritional status) was classified according to the WHO protocol (2004) 10 as underweight (BMI<18.5); normal weight (BMI 18.5 -24.9); overweight (BMI 25.0 -29.9); pre-obesity and obesity (BMI≥30.0). The underweight and normal weight groups were combined as normal weight and the overweight and obese groups as overweight due to the low number of variables.
The economic stratum, according to the IBGE (Brazilian Institute of Geography and Statistics) (2010) 11 , was divided into five classes: class A, earning at least 20 minimum monthly wages (MW) (≈ USD 5,600); class B, between 10 and 20 MW (≈USD 2,800-5,600); class C, between 4 and 10 MW (≈USD 1,120-2,800); class D, between 2 and 4 MW (USD 560-1,120) and class E -up to 2 MW (up to USD 560). These values correspond to 2014. For statistical purposes the categories were grouped into (A+B) and (D+E).
Physical activity, composed of six items, was obtained from the International Physical Activity Questionnaire (IPAQ -short version) 12 , which describes the number of times the individual engaged in labor, domestic, leisure, recreational and sport activities for at least 10 continuous minutes in the previous week, distributed in walking, moderate and vigorous PA. Final classification showed that the women were not sufficiently active, since they engaged in PA for at least 10 continuous minutes but this was not enough to be classified as active. The sum of the duration and frequency of the different activities (walking + moderate + vigorous) classified individuals as follows: active -complied with the recommendations -1) vigorous PA ≥ 3 days/week and ≥ 20 minutes/session; 2) moderate ≥ 5 days/week and ≥ 30 minutes /session; 3) any sum of activities: ≥ 5 days/week and ≥ 150 min/week. The following were considered very active: 1) vigorous ≥ 5 days/ week and ≥ 30 min/session; 2) vigorous ≥ 3 days/week and ≥ 20 min/session and moderate ≥ 5 days/week and ≥ 30 min/session. Due to the low number of participants in the category, the women were grouped into a) sufficiently active as active + very active and b) not sufficiently active.
Composed of 30 questions, QOL was defined by the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC QLQ-C30) developed by Aaronson et al. 13 , which assesses the QOL of patients with cancer in the four previous weeks. The questionnaire contains Likert scale questions and has been validated for Brazilian women with BC 14 . The instrument is divided into three scales: functional, with sub-items related to physical, functional, emotional, social, cognitive and role performance aspects; global health status; and symptomatic, related to fatigue, pain, nausea/vomiting, dyspnea, insomnia, loss of appetite, constipation, diarrhea and financial difficulties.
The EORTC QLQ-C30 is complemented by specific cancer modules. The CM -QLQ BR-23 module, also validated in Brazil 14 , was also used. It consists of 23 questions that measure the side effects of chemotherapy, symptoms related to the arm and breast, body image and sexual function, in addition to sexual satisfaction, hair loss and lack of perspectives. The scale and its sub-items are classified from zero to 100, and for the symptom scale values near 100 indicate poor QOL. By contrast, functional and global health values near 100 represent good QOL.
Descriptive statistics were used to calculate the mean, standard deviation and percentage, applying IBM-SPSS Statistics 20.0 software. After data normality was determined by the Kolmogorov-Smirnov test, the following tests were applied: the chi-squared and Fisher's Exact tests to compare the general characteristics of the disease and PA; the Mann-Whitney U and t-tests to compare QOL and PA, and Spearman's correlation between PA intensity and QOL. All the tests adopted a 95% significance level. Table 1 shows the general characteristics related to the PA of patients with BC. Most of the women were younger than 60 years (69%), an elementary education level (55.7%) and overweight (71.8%). Prior to cancer diagnosis, the majority were working at two jobs (70.3%), however, after diagnosis, most retired due to disability or unemployment (57.0%). The better part of the sample had a romantic partner (73.4%) and earned up to four minimum monthly wages (82.3%). % = data frequency; CI = con!dence interval; p = p-value; **Chi-squared; *Fisher's Exact. BMI -Body mass index; A+B = A, earning at least 20 minimum monthly wages (MW) (# USD 5,600) +; B, between 10-20 MW (#USD 2,800-5,600); C = between 4-10 MW (#USD 1,120-2,800); D+E = class D, between 2-4 MW (USD 560-1,120) and; class E, up to 2 MW (up to USD 560). Table 2 shows the characteristics of BC and the relation with PA. Most of the not sufficiently active women exhibited no associated disease (56.6%), in contrast to a majority of the sufficiently active women (53.3%), with a significant difference between groups. The most common treatment was chemotherapy (34.2%), showing a significant intergroup difference. Most of the not sufficiently active women were undergoing chemotherapy (41.6%) and 37.8% of active individuals hormone therapy.
Results
The data presented in table 3 shows global QOL of 73.7±25.2 in women with BC, representing a good level. Two items on the functional scale showed a significant intergroup difference, namely physical function (75.6±17.3) and role performance (75.2±30.1), with higher values for active women. In relation to the symptom scale, the active women displayed fewer symptoms (23.8±19.6) than their not sufficiently active counterparts (32.0±23.2). There was also a significant difference in symptoms related to insomnia and pain, in that the sufficiently active women obtained lower scores. Table 4 shows the correlations between variables, and although all the associations were weak, there was a positive relationship between both physical function and role performance and PA intensity, indicating that more time spent on walking, moderate PA, moderate + vigorous PA and total PA resulted in better phys-ical functionality and role performance. The symptom scale and loss of appetite showed a negative relationship with PA intensity, demonstrating that the more time women with BC spend on walking, moderate PA, moderate + vigorous PA and total PA, the fewer the symptom-related complaints. 
Discussion
This study aimed to investigate the relationship between QOL and PA in women with BC undergoing treatment at CEPON in the city of Florianópolis, Santa Catarina state. Most of the patients were not sufficiently active and obtained good global QOL scores, a positive association with physical function and role performance and a negative correlation with the symptom scale and loss of appetite with increasing PA. Despite the fact that leisure, domestic and total physical activity may exert a protective effect on the risk of BC in pre and postmenopause 15 and that the physically active population, previously diagnosed with cancer, would be clinically associated with important health-related benefits for QOL 16 , 71.5% of the women in the present study did not comply with the 150 minutes of moderate to vigorous PA for patients with BC recommended by the American College of Sports Medicine 17 .
One of the plausible reasons for this finding is the larger number of not sufficiently active women with BC undergoing chemotherapy (41.6%). The literature reports that patients submitted to chemotherapy exhibit physical and emotional side effects 18, 19 . Moreover, studies also found that the patients themselves noted considerable changes in QOL and in the physical, emotional and social aspects of daily and family activities, due to the disease and its treatment [20] [21] [22] . It was also … continue found that chemotherapy had a direct effect on decreasing the PA levels of patients with BC up to eight months after diagnosis 23 . Women with BC associated chemotherapy with their abandonment of occupational activities due to the increasingly aggressive side effects 24 . This finding is likely due to the number of women with BC who retired, were unemployed or on disability leave after diagnosis of the disease (57%). Oberst et al. 25 report that the inability of women with BC to work could persist one year or more after treatment.
Tipples and Robinson 26 state that the most widely reported symptoms are pain, fatigue and emotional stress, which can last for months or even years after treatment. Physical activity may help decrease post-surgical pain, since breast tissue may be partially or totally removed during the process, thereby causing more complaints related to this symptom 27 . Although no significant difference was observed between PA and role performance in the QOL of BC survivors 28 , the present study found that QOL-related role performance obtained a significant difference between active women (75.2±30.1) and their not sufficiently active counterparts (63.3±37.8), indicating that insufficient PA decreases the role performance ability in these women. It was also shown that the role performance of women with BC who engaged in walking and total PA exhibited positively correlated albeit weak values, corroborating the findings of Mandelblatt et al. 6 , since the women with BC that displayed higher PA levels generally had better QOL.
Also in the present study, the active patients showed physical function measures closer to 100 than the not sufficiently active. According to Soares 7 , among other things, PA improves the basic physical capacities needed to cope with cancer, from diagnosis to recovery. Physical function exhibited a positive relationship with walking, moderate PA, moderate + vigorous PA and total PA in the women of the present study. According to Basen-Engquist et al. 29 , the duration of PA may be related to better physical functioning in BC survivors.
Given the above and knowing that PA enhances a number of aspects for patients with cancer 7, 29 , researchers have analyzed the use of new strategies, such as cell phone apps 30 . It is important to underscore the importance of follow-up to prolong the results of intervention and that patients continue to engage in PA after treatment. Physical activity is also essential during the different types of clinical treatment, such as chemotherapy, radiotherapy and hormone therapy, given all the benefits for QOL 6 , as demonstrated by the findings of the present study. It is recommended that health professionals prescribe PA in the treatment of BC, as well as in the post-treatment period, thereby helping patients resume their daily and occupational activities.
The study limitations are the self-reported interview, due to non-access to the patients' medical charts. Although the IPAQ questionnaire -short version is widely used in national and international studies 9 , it allows only subjective responses with respect to PA, and the type of study (cross-sectional) precludes establishing a long-term relationship, causal or not. Furthermore, the sample selection can be considered a limitation, since it involved convenience sampling, as well as the patient-interviewer relationship, because, despite the fact that the group was qualified to collect data, these were purely numerical and quantitative in nature. This is because the feelings conveyed in the responses could not be adequately incorporated into the numerically-based categorization provided by the instrument. Despite being aware of their situation at the time, more than merely emotions, the accounts of the BC patients raised questions and situations for which there were sometimes no words of comfort to ease their anguish and uncertainties, which cannot be reproduced in this quantitative study.
It can be concluded that most of the women with BC in the study were not sufficiently active, exhibiting worse physical function and role performance scores, compared to the active patients. Furthermore, inversely proportional values were found on the symptom scale and loss of appetite, indicating that active women with BC exhibited better QOL and a positive association with PA when compared to the not sufficiently active. Women with higher moderate and vigorous PA levels also displayed better QOL 6 . Furthermore, PA was associated with improved QOL during the BC treatment phase of these women 6 . Given that PA can improve health and QOL ,17 , public and private institutions should pay more attention to promoting physical activities in this population, and additional studies should be conducted, primarily in Brazil, for the prevention and treatment of BC.
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